Rationale: Chronic lung allograft dysfunction is the biggest impediment to long-term survival after lung transplantation. Studies have shown an increased risk for chronic lung allograft dysfunction in patients exposed to traffic-related air pollution, using residential distance to roadways and outdoor pollution.
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Objectives: Personal monitoring and the indoor environment postlung transplantation have not been investigated. The exposome is a novel conceptual framework that allows for concurrent examination of multiple intrinsic and extrinsic factors, including environmental exposures, as well as changes in exposures over time, to elucidate the complex environmental factors that affect health outcomes.
Methods:
We prospectively enrolled newly transplanted double-lung recipients for comprehensive indoor and personal environmental monitoring at 6 and 12 weeks after lung transplantation. In addition, home surveys were completed. To date, 43 patients have been enrolled; 37 patients have been followed for 6 months post-lung transplantation, a time point at which previous studies showed that most patients will have achieved maximal graft function (forced expiratory volume in 1 second).
Results:
We conducted preliminary analysis using the exposome globe technique with Benjamini-Hochberg multiple testing correction. It revealed that chromium metal in the air was associated with home age, whereas vanadium was associated with residential proximity to a major road. Metals in the indoor air were also associated with one another and with ultrafine particles. Indoor black carbon was associated with attached garage, and personal monitoring black carbon was highly correlated to black carbon in the home. In a multivariate linear model optimized with Akaike information criterion, distance to major road and indoor particulate matter with aerodynamic diameter less than or equal to 2.5 mm were significantly associated with forced expiratory volume in 1 second at 6 months. In a subset of patients for whom indoor metal analysis was available, metal content of indoor particulate matter with aerodynamic diameter less than or equal to 2.5 mm was associated with lower forced expiratory volume in 1 second.
Conclusions:
As people spend most of their time indoors, the home environment plays a role in post-lung transplantation outcomes. Future analysis with more patients and longer follow-up will allow us to identify potential environmental factors that contribute to chronic lung allograft dysfunction and to identify potential interventions.
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(Received in original form July 11, 2017; accepted in final form July 19, 2017 ) Rationale: The Global Initiative for Chronic Obstructive Lung Disease criteria require a ratio of forced expiratory volume in 1 second (FEV 1 ) to forced vital capacity (FVC) (FEV 1 /FVC) of less than 0.70 for the diagnosis of chronic obstructive pulmonary disease, whereas other criteria emphasize a lower limit of normal approach. However, the use of Global Initiative for Chronic Obstructive Lung Disease (or lower limit of normal) criteria may result in classification of many smokers with respiratory morbidities as not having chronic obstructive pulmonary disease. Additional accuracy in defining chronic obstructive pulmonary disease could improve its management.
Objectives: To determine whether in a cohort with remote but longstanding exposure to secondhand tobacco smoke, air trapping as measured by ratio of residual volume to total lung capacity (RV/TLC) can identify a subgroup at risk for respiratory morbidity among those without chronic obstructive pulmonary disease defined by Global Initiative for Chronic Obstructive Lung Disease (or lower limit of normal) criteria.
Methods:
We performed an observational study of symptoms and lung function in a cohort of 256 subjects with a history of extensive occupational exposure to secondhand tobacco smoke but with preserved spirometry (FEV 1 /FVC and FEV 1 > lower limit of normal). We elicited symptom prevalence by structured questionnaire, and estimated the correlations between plethysmography-measured RV/TLC and spirometry-measured FEV 1 /FVC and FEV 1 . In subgroups of the cohort, we examined the association of maximum oxygen consumption ( _ VO 2 max) on exercise testing with RV/TLC (n = 179), dynamic hyperinflation (exercise-induced changes in fraction of tidal breathing that is flow-limited on expiration [percentage of expiratory flow limitation, %EFL] and end-expiratory lung volume) (n = 32), and radiographic gas trapping (percent low attenuation area in 2860 to 2950 Hounsfield units at end-expiration on computerized tomographic imaging of the lungs ]) (n = 23).
Results: The RV/TLC of the cohort was (median [interquartile range] {total range}) 91.6% [84.9-98.8%] {58.0-130.6%} of the predicted normal value, and had wide variability over quintiles of FEV 1 /FVC and FEV 1 (coefficients of variation, 13.6-27.8% and 11.1-32.9%, respectively). In age-, sex-, and height-adjusted models, respiratory symptoms were associated only with RV/TLC (P = 0.011). Maximum oxygen consumption was inversely associated with RV/TLC (r 2 = 0.47; P = 0.017), rate of increase in %EFL (r 2 = 0.44; P = 0.008), and LAA exp-860to-950 (r 2 = 0.27; P = 0.037) even after adjustment for FEV 1 /FVC or FEV 1 . Receiver operating characteristic analysis for median of maximum oxygen consumption yielded an area under the curve of 0.63 for RV/TLC, compared with 0.53 for both FEV 1 /FVC and FEV 1 .
Conclusions: Air trapping in those with exposure to secondhand tobacco smoke but without overt obstruction identifies a subgroup with increased risk for respiratory morbidity, and may provide an additional dimension for definition of chronic obstructive pulmonary disease not captured by spirometry.
Keywords: chronic obstructive pulmonary disease; secondhand tobacco some; air trapping; cardiopulmonary exercise testing; small airway disease Rationale: Whereas asbestos burden has been linked to cytogenetic alterations in malignant pleural mesotheliomas, epigenetic aberrations induced by these fibers have not been fully delineated.
Objectives: The objective of this study was to establish an in vitro model to characterize early epigenetic events potentially contributing to malignant pleural mesothelioma.
Methods: Normal human mesothelial cells (LP9 and LP3) were cultured with or without crocidolite asbestos fibers (1 or 2 mg/cm 2 ) for up to 10 days. Messenger RNA, microRNA, and protein levels were assessed by quantitative reverse transcriptase-polymerase chain reaction and immunoblot techniques. Methylation-specific polymerase chain reaction, pyrosequencing, and quantitative chromatin immunoprecipitation techniques were used to correlate changes in gene expression with epigenetic alterations in the respective promoters.
Results: Asbestos mediated time-and dose-dependent repression of Ras association domain-containing protein 1 (RASSF1A), p16 kinase 4a inhibitor (p16INK4a), and p14 alternative reading frame (p14ARF) in normal mesothelial cells; this phenomenon coincided with upregulation of DNA methyltransferase 1 (DNMT1) as well as increased expression of enhancer of zeste homolog 2 (EZH2). Upregulation of EZH2 coincided with repression of microRNA 26A and microRNA 101, which target the 39 untranslated region of the EZH2 transcript. Silencing of RASSF1A, p16INK4a, and p14ARF coincided with recruitment of EZH2 and concomitant increases in the PRC-2-mediated repressive histone mark, histone H3 lysine 27 trimethylation (H3K27me3), and decreased levels of histone H3 lysine 27 acetylation (H3K27ac3) (histone activation mark) within the respective promoters. Asbestos induced de novo DNA methylation in the promoter of RASSF1A, but not within the INK4a/ARF locus. 5-Aza-29-deoxycytidine (0-0.5 mM for 72 h) induced dose-dependent activation of RASSF1A (but not p16/p14) in malignant pleural mesothelioma cells; this phenomenon coincided with DNA demethylation and decreased occupancy of DNA methyltransferase 3B within the RASSF1A promoter.
Conclusions: Asbestos mediates rapid inactivation of Hippo, Retinoblastoma, and p53 tumor suppressor pathways in normal human mesothelial cells via epigenetic repression of RASSF1A, p16INK4A, and p14ARF, respectively. This in vitro model may prove useful for delineating the sequence of epigenetic events contributing to malignant pleural mesothelioma, and the development of novel strategies for treatment and possible prevention of these neoplasms.
